Enhanced circulation time and antitumor activity of doxorubicin by comblike polymer-incorporated liposomes.
Polymer incorporation on liposomal membranes has been extensively studied as a method of enhancing the circulation time of liposomes in the bloodstream. In this study, we investigated the in vitro and in vivo characteristics of liposomes whose surface was modified using a comblike polymer comprised of a poly(methyl methacrylate) (PMMA) backbone and short poly(ethylene oxide) (PEO) side chains. Doxorubicin (DOX)-loaded liposomes incorporating with the comblike polymer were prepared and their circulation time, biodistribution and antitumor activity were evaluated in B16F10 melanoma tumor-bearing mice. The circulation half-life time in the bloodstream of the comblike polymer-incorporated liposomes (CPILs) was approximately 14- or 2-fold higher than those of the conventional or polyethyleneglycol-fixed liposomes (PEG-liposomes), respectively. Additionally, in the biodistribution assay, the accumulation of the CPILs in the tumor was higher than those of the other liposomes. Based on this result, the antitumor activities of the CPILs were higher than those of conventional liposome formulation of DOX or free DOX due to the higher passive targeting efficiency of the long-circulating CPILs to tumor. This study suggests that the incorporation of the comblike polymer on the liposomal membrane is a promising tool to further improve circulation time of liposomes in tumor-bearing mice.